Isolation and characterization of precursors in bacteriophage T4 baseplate assembly. II. Purification of the protein products of genes 10 and 11 and the in vitro formation of the P(10/11) complex.
Two bacteriophage T4 proteins which are precursors to the phage baseplate have been purified to homogeneity. These proteins, P10 and P11, are components of the P(10/11) complex, which is the first intermediate in the assembly of T4 baseplate 1/6th arms. Each protein was isolated from cells infected with a T4 amber mutant defective in the production of the other protein. Thus these purified proteins have never been assembled into the P(10/11) complex in vivo. Sodium dodecyl sulfate/polyacrylamide gel electrophoresis and the ability of these proteins to block the phage killing activity of specific antisera were used to monitor the purification steps. Sedimentation equilibrium experiments reveal a molecular weight of 188,000 g/mol for P10 and 60,000 g/mol for P11. These data together with the previously determined molecular weights of the gene 10 and gene 11 polypeptide chains (King & Mykolajewycz, 1973) and the in vivo assembled P(10/11) complex (Berget & King, 1978b) are consistent with P10 being a dimer of the product of gene 10, P11 being a dimer of the product of gene 11, and P(10/11) being a tetramer containing one of each of these dimers. Purified P10 and P11 are active in assembly because they complement 10- and 11- defective extracts, respectively, to form viable bacteriophage in vitro. Furthermore, these proteins assemble in vitro to form a protein structure identical to the P(10/11) complex formed in vivo as determined by non-denaturing gel electrophoresis. This P(10/11) complex formed in vitro complements 10-/11- defective extracts to form viable phage. The overall extent of this in vitro assembly reaction is not affected by NaCl to 1.5 M or 2% Triton X-100. The reaction is, however, prevented by the denaturing effects of urea and sodium dodecyl sulfate.